S1 Detailed Experimental Setup
Figure S1: Sketch of the experimental setup used to generate the supercontinuum. The green arrows refer to the differential pumping that was used to create a pressure gradient inside the fiber sample. The influence of modulation instability has been analyzed here by calculating the spectral distribution of the first-order coherence of the generated spectra along the propagation direction ( Figure S4 ). These calculations rely on the inclusion of random phase noise into the UPPE solver, which allows us to determine the first-order degree of coherence (i.e., pulse-topulse spectral reproducibility) by taking into account 20 individually calculated spectra, with each calculation including a different initial noise. Here, we use the one-photon-per-mode model with a random phase noise ( ) = ℎ / rand , which has to be added to the pulse spectrum at the beginning of each run [more details on the noise model and its implementation can be found in [I] ]. For a given longitudinal position inside the gas-filled fiber, the spectral distribution of the first-order degree of correlation is calculated using Res.
Res.
where E is the spectral amplitude of the electric field in the individual spectra, m and n run from 1 to 20 (all permutations with m≠n), and the triangular brackets denote an ensemble average (sum over all permuted products).
S3 Spectrogram evolution along the propagation distance
To analyze the nonlinear pulse propagation in the gas-filled ARHCF and the Kagome-type fiber, we calculated the spectro-temporal distribution of the pulse (i.e., spectrograms) at different propagation distances ( Figure S3 and Figure S4 ). The calculation follows the principle of crosscorrelation frequency resolved optical gating (XFROG) of the sample pulse with a gate pulse (here, a 1.5-fs sech 2 -shaped function). This operation gives the spectrum of only those spectral components of the sample pulse that temporally overlaps with the gate pulse. By scanning the delay of the gate pulse relative to the sample pulse, the spectral content at each time delay of the sample pulse can be mapped in a so-called spectrogram. Figure S3 : Spectro-temporal pulse evolution (i.e., spectrogram representation, linear scale) at selected propagation distances inside the antiresonant fiber (the respective propagation distance is indicated on the top of each plot). Soliton fission and dispersive wave generation processes can be identified and correlated to phase-matching (PM) calculations ( Figure S5 ). Normal and anomalous dispersion domains are labeled with ND and AD. To make all relevant features visible, the color scale ranges from 0 to 0.37 with the maximum amplitude of the input pulse scaled to unity. Figure S4 : Spectro-temporal pulse evolution (i.e., spectrogram representation) at selected positions inside the Kagome-type fiber (propagation distance is indicated on the top of the three plots). The broadening characteristic shows the signature of self-phase modulation and optical wave breaking. To make all relevant features visible, the color scale ranges from 0 to 0.38 with the maximum amplitude of the input pulse scaled to unity. Normal and anomalous dispersion domains are labeled with ND and AD. * * Please note that the plots shown in this figure include a linear scale, whereas the spectral evolutions in Figs. 3a and 3c are displayed in a logarithmic scale. Therefore the OWB effect is already visible at shorter propagation distances in Figure 3c than in Figure S4 . Figure S5 : Perfect phase-matching for (a) resonant Cherenkov radiation (CR) and (b) modulation instabilities (MI) as functions of peak power and wavelength detuning relative to 800 nm (i.e., the central laser wavelength; see legend), in the vicinity of the strand resonance (wavelength 1 µm). In normalized frequencies, the x-scale covers the range of 5ω 0 to 0.4ω 0 . The vertical dashed green lines in both plots indicate the spectral positions of the resonance. The dots indicate the phasematching points of the two Cherenkov radiation bands that are indicated in Figure  S3 , in accordance with the local soliton (pump) conditions that are estimated from the spectrograms: 940 nm shift and 156 kW peak power for point CR1 (green dot), and 900 nm and 195 kW peak power for point CR2 (magenta dot).
S4 Cherenkov radiation and modulation instability phase-matching curves
The phase-matching condition for Cherenkov radiation generation is
where the pump frequency is ω 0 , the wave number is , = ∂ , the nonlinear parameter is , and the peak power is of the pump wave. 
